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In the early spring of 1927 (26 March) rust was not detected on the
winter wheat in spite of its precence in the fall. This was clearly as a re-
sult of the death of the leaves and the rust itself from the acute temperature
fluctuation caused by the covering of snow,. In any case, it was characteristic
that towards the end of March, the winter vheat's leaves in Zink yellowed
particularly strongly and had a smaller percentage of green leaves in compr-
ison with Rotor, Krasnodar and particlarly Stavropol.

Repeated observations detected the rust no earlier than 15 May, when
the winter varieties attained a height of froi 21 cm:(koaobryukhovka and
erythrospermua 0.23 that had overvintered poorly) to 47-" cm, (ukrainka step-
nwachk ad gorkonku4.

The calculation of the rust was made by means of a computation of the
plants with rust for an established time interval. In 5 minutes it was pos-
sible to scan up to several hundred plants in 2-3 adjacent rows to a length
of 5 .. A survey of the plants in established squares (of 3-5 a) is irration-

Y al, as should the areas fall into microtopographical depressions or raisev.
particrlarly when the field Is used in the winter or sowed in dry weather, .ho L
plants in the tent will prove to be of dissimilar quantity and with a varie-
gated greenness of the leavet. To proceed from a survey of a certain quantity
of plants is also unthinkable in view of the impossibUlity of accurately
counting them by the root without pulling them out.

On 13 May, for a 5 minute search in the separate plots af the winter
varieties, t-bre were from 0 to 2 plants with rust (Puccinia triticina, Erikss.),
wihereupon, for the 3 h" 10 min spent on all 37 plots, 28 sick plants were found.
On the followikg day, in the summer varieties, almost the same number of plants
were fouad (26), but in half the time. Moreover, it is important to note that
in 5 min it was possible to find up to 4 sick plants. iie fact of the more
frequent location of rust on the summer varieties, and not on the winter, in-
dicates that the appearance of the rust is not frcm the local winter varieties,
but from somewhere without.

The followin sro indicative that the rust was introduced: 1) its absence
on the winter wheat during the 2, months after winter wheat starts to awaken
(from the middle of March); 2) th,% presence on the sl.k plants of no more
than one pustule per pl.nt; 2 cases constitute exceptions, when there were
2-3 pustules on a leaf, but the second and third so closely adjoined the first
and were so minor, that one might even saythat several pustules emerged from
one spot of the primarv infection; 3) there was not a case where 2 rust plants
were adjacent, this would have indicated that one had infected the other and
consequently, that rust had been present in the plot earlier.



After a l-hour survey of the plots, the impression was recolvcd that tho

rast infection was as though it had fallen from above and was equally distrib-
uted over the fielt. Also, the comparatively small sizes of the pustules at-

tested to the recent appearance of the rust.

The time of the appearance of the P. triticina pustule uazt correspond
to the 13th-l4th of May, and the infection of the young crop approziately
12-13 days earlier because, with the low average temperaturc3 at the begin-
ning of Yay, the incubation period must be no less than 12-13 days. rata of
other observations completely substqntiate the reality of those tie periods
because the first P. triticina spores were caught with an acroccopo on 30
April (10) and 1 May (4). The germination of the spores could have been on
theme days as on the night prior to 1 May there was a dew and on the morn-
ing of 1 May there was a rain, 0.3 mm. Table 1 presents the condition of the
winter wheat at the time the rust pustules made their appearance.

(See table 1)

The data used in the table are for 50 plants (10 of each variety), and
as shown, not one of them were infected with rust.

Towards the middle of May the spread expressed itself in fractiono of
a percent and was significantly less than that in the Rostov region whore
the rust on the winter varieties had overwintered and by 25 lMhay, regardless
of the dry weather, had developed higher than the average, equalling for the
leaves of the intermediate stages, 3+ marks with a maximum of 374 marks?

In Eisk dry weather continued through all of May and June. This, however,
was not unfavorably reflected in the winter varieties. It is evident that an
adequate moisture supply was in the soil, and that the relative humidity and
to of the air did not undergo any prolonged, acute variations (absolute max-
Iut in MaY, 29.60s in June, 34.50).

For the rust significantly worse conditions of humidity were croqted;
there were only two rain-falls in May (1.3 mm and 0,8 am on the 13th and
15th), these gave a total of only 2,1 mm. In June there were no rains until
the 23rd day, when the first and last rain for the month fell in a quantity
of 11.3 mM, too late for the rust. For these 2 months there was not one heavy
dew, as is required for the germination of rust spores. And, of course, the
rust did not attain that strength of development which was noted for Rostov,
but yet, characteristically, P. triticina displayed its amazing drought re-
sistance: utilizing only 2 small rains and approximately 20 very weak and
shoew dews, it struck the second growth with a 3-3/4 - 4 mark strength after
all.

The phases of developpeat of the wheat under the conditions of 192? took
a sufficiently favorable course; full heading and milk ripeness were mainly
achieved in all varieties over a span of 3-4 days (table 2)

(See table 2)

A month after the appearance of rust, towards the 15th of June. when the
majority of the varieties was in the phase of milk ripeness, all 38 varieties
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were arranged into 4 groups of dissimilar infection by P. triticina (see tab-
le 3) according to the data of rust calculation (5). For the division into
groups the total marks of the four upper leaves were taken into consideration.

This was also expressed by a certain number of units or portions of units,

whereby 250 pustules (3 marks) corresponded to a unit. The varieties having

a general infection of the four leaves of 0.4-0.7, i.e., 100-175 pustules on

the four leaves, were included in the first group; in the tecond group, thoe.

with an infection of 0.75-0.95; in the third group, 1.00-1.35; and. in the
fourth, 1.55-2.5 units. It is already evident from the charqcteristice of the

group that the least infected variety has 6 times less pustules than the most

infected (0.4 and 2.5).

Aftir 2 weeks, 28 June, at the last rust calculation, the extremes dif-
fered by 14 times (table 4).

(see table 4)

Transferring from the extreme to the two middle groups (II .and III), it
is necessary to note that regardless of a very similar infectionit is still

possible to give sufficiently detaleod. characteristics of the varieties in
relation to the infection by the rust. For this, It is necessary to compare
the development of rust to the two lLot observational periods (15th and 28th
of June) in consideration of the effect of the early ripening. The fact is
that, according to 17. I. Litvinov (2), varieties which were identically affect-
ed at a certain moment of account (for instance, on 15 June) may prove to beO differently affected at the attainment of the same phase of development. In
other words, when other conditions ar equal, with one variety early ripening
and the other late ripening, then on the whole the late ripening variety is
affected more strongly. An idea of the earliness of the varieties, describing
more accurately the speed of ripening in the conditions of the given year#
may be obtained by proceeding from the degree of drying in the leaves of the
various stages because, with the absence of scorch and strong rat there were
no factors to give rise to an uneven and abnormal drying of the wheat leaves
to a notable degree.

All the varieties were broken down into two practically equidimensional
groups (of 17 and 21 varieties) by the degree of greenness of the leaves. 17
varieties with greener leaves and 21 with dryer leaves. In the first group

of varieties the total of the green surfaces of the leaves ranges from 0.2
to 0.8 (left half of table 3), in the second group, from 0.9 t 1.75 (right
half of table 3).

The figures for the minimum and maximum drying of the leaves in tha dif-
ferent varieties were characteristic (table 5). For the three upper leaves we
have on the one side 1.25-1.35 dry surfaces and subsequently 1.75-1.65 green,

while on the other there are 2.65-2.8 dry and 0.35-0.2 green, i.e.. 5-8 times
less.

(see table 5)

Inspecting the number of the greener and the dryer..varietles by groups,
we have a gradual growthin the percentage of the green varieties while mov-O ing to the more affecteA groups (tables 3 and 6): the percentage of the green
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O varieties rises from 17 to 100. Also correspondinly incroacod is the degroe
of witherine of the upper and penultimate leaves.

(see table 6)

Therefore the greater greenness of the leaves correoponds to thQ groups
of greater infection, in other words, the greater infection is connected with
the late mturin. This connection is worthy of iteriou3 attcntion ai =unt be
taken into consideration by the selectors.

Changing from the characteristics of the groups to the ce.--ratc varieties
within the limitations of the group, we, in virtue of individual proportion
of the varieties, find & Cow exceptions of the rule that was juzt given; thua;
in group I there is a very green variety, bastard white; ia group II are 5
greee varieties, etc. This phenomenon with a consideration of the fiQZ- di-
sease will help us to separate the most affectable variety.

The greenest -roup-late ripeninx varieties. From I, io, the least af-
fected group. comes the variety, bastard white, which by 15 June had almost
i green leaves and therefore could be affected in the future; actually, it

was affected, and out of the 7 varieties of group I only on it did the upper
stage's infection amount to 31 marks (250 pustules) by 28 June in comparison
to 2j marks (35-40 pustules) by 15 June. In group II the white awned 2707
variety was sharply outstanding according to the intensification of rust;
there was a weak intensification for the green of the nieroar. of the sec-

O ondary selection and erythre 917. In group III among 9 varieties the infection
increased notedly in four - the red awnless, bastard red, erythr. 173 and
erythr. 0.23 (instead of 1.0-2.-7) which must also be separated out of group
III into the more affectable. In group IV which consists exclusively of the
late ripening varieties, there was a sharp increase noted in the infection of
the upper leaf - in the kosobryukhovka, to 4 marks; in the kooperatorka, to
5 3/4 marks; and in triumf Podoliia, to 31-3/4 marks.

These three varieties, transferring into the next group,V, where the to-
tal of rust presence equalled 3-5, must be acknowledged as the mot affsctable
of the 7 units, both in virtue of the late ripening and as a result of lesser
immuniti which is established by the interior physiological properties of the
cells. In the remaining whea of group 17 - gorkonkur-, miltur. 0.40 and alb.
676 - the mark of the most infected stage of leaves equalled caly 3.-31; the
total of the infection increased weakly, therefore, they remain in this group.

The group of fast ripenin& wheat. The generql division of the wheat into
4 groups in the first place is related to the fast withering wheat; here the
amplitude of infection of the separate varieties is not great (a variation of
no more than 3 times), the absolute intensities of the infection are minor
(2j, 3, 31 marks) and were slightly changed by tho last period of observations;
the ruet was notedly intensified only on the variety, erythr. 73 ( from 3 to
33-31 marks for the upper leaf). It should be said of is group., that under
conditions of an earlier anpearance of the rust and of a strong development
of it, the affectability wouid have approached that ia the late riponinp wheat.

Q The final grouoing of the varietiee, The infection of the second growth
by the time of the second ripening is in complete accordance with the general
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groupir.e of tho varietien for the vegetational period (table 7). Iith L chnnge
to the more affected groups, we have at first a tapernZ off of tho mark to

31; later, 3 3/4. In group I the infection of the second growth was equal to

3' and 3 3/4 marks; in group IV, only 4 marks.
(see table 7)

The final grouping of the varieties is presented in table 8, where the
infection at the two periods of observations was taken into considcration,
also takea into consideration were the rates of withering of the lcavca un-
der the given year's conditions and the infection of the second growth. It is
evident from it that J' under the conditions of 1927 (thinning for the win-
ter, a dry summer, a later appearance of the disease) the leact infected prov-
ed to be nigroar. 392, erythr. 3251, ukrainka 246, stcpnyach.ka, nigroar. mass.
otb., erythr. 538 (100-175 Pustules on all stages of the leaves). Of the fast
ripening varieties near them, there are: novokrynka 102. krynskaya 265, ery-
thr. 364, ferrug. 65, white awned (belyy oatietyy) 2704, forrug. 346, banatka,
unimproved (neuluchshennaya) and hostianum 237; and of the late ripening; zen-
ka, nigroar. of the second screening (nigroar, 2-go otbora) and erythr. 917.
2) The following were the most affected: kosobryukhova, triumf Podolila and
kooperatorka 676 (having up to 1,500 pustules). Near them in high initial in-
fection, but distinguished from them by a weak rust intensification by the
end of the vegetation are: gorkonkur, milt. 0.40 and albidum 676. 3) Tho fol-
lowing late ripening varieties were affected above the average: erythr. 173,
bastard red (bastard krasnyy), red awnless (krasnaya bezostaya), eryt'ir. 23

O and the white awned 2707. 4) Teyskaya, nepolegayushchaya 1351, local (mest-
naya) and ferrug. 117 are characterized by a rather fast infecticn. which,
however, by the end of the vegetation did not attain a high degree. 5) The
improved local wheat (nigr. 3929 nigr. mass. otb., nigr. of the zecond se-
lection) proved to be among the most sturdy and presents a favorable mater-
ial for selection.

As a consequence of the late appearance of the rust, there was no attempt
made to connect the disease with the harvest data.

In conclusion a few words must be said concerning the evolution of rust
in connection with the fast ripening in general and with the rate of maturity
in different years.

It in generally known that for the majority of the natural-source (et.-

ist.) Rayons, a retardation in the ripening because of a late or sparse crop
is accompanied by an intensified affection by rust. For thi northern Caucasus
in this regardthe data of S. V. Maksimov are worthy of attention. They are
concerned with the fact tha. in 1925 the spring wheat of a normal crop, as a
result of a sand storm on the 27th, 29th and 30th of April, lost almost its
complete leafsurface and was forced to begin its growth anro; the crop was
changed, as though it were late and spa se, and as a result was very strongly
affected by rust (3). Later, according to our data, in the Eisk agriculatral
test station the winter wheat of the early and particularly of the late crop
periods were thinned, towards spring, more severely than that of the median
crop period and finally, as a result of intensified tillerinC, ripened with

O such lateness that both the late and the early crop poriods wore struck many
times more than the median period.
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)As concerns the varieties, among those discussed abovo koopcratorka

stands out sharply. This variety, according to the data of the Kharsonkii

test station of the Zssentukekii test field and the collective variety-tee-

ting of winter wheat for the sugar trust (4, 6, 1), belongs, toother with

ukrainka and zemka, to the early ripening. At tho Eisl: test station this

wheat, after the unfavorable winter of 1926-1927, thinned its grasses the

most, this produoed a retardation of its vegetation; as a result of this it

proed to be: 1) among the latest in ripening and z) the most affected. In

Rostov and the other places where there was a good overwintering it was one

of the first to ripen and was little affected by rust. Fron this comos the

conclusion that to understand the affectability of varieties byrust, one

must not only consider the earliness, but also introduce those rectifications

of the factors which alter the rate of vegetational phase changing. )':reover,

aside fro the data concerning the phases, ihormation as to the degree of

greenness of the leaves is necessary.
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Table 3 (Part 1)

The wheat with the dryer leaves._ _ ,,,_,_
_ imm. -22 Er. 31211 U-rain. 'S to cbka
:58 0.8 -- 3 ;64 0.5 2-k 74 0.65 2: 168 0.7 2

(3)16 0. (2t3)
!5 dry 2-2-'< 40 0.75 2, 8 dry 3 12 0.9 3

(2*) 1
j21 dry 1*-'24 dry 2 31 dry 2-24.s'25 dry 2-2*

l3 dr - ! 16 dry _ 1 !19 dry 1h 113 dry ll-.2*..
.0.2 grden-0.4rust 0.752 .5 r.0,35 P, -0.6 r, 10.. -,.-0,6 r. I
Novokro. 102 Krymka 267 I Erythr. 36 I Per, 6-5 -

160 0.65 3 62 0.5 3 62 o.4 3 2Z 0.6 3
I (3-31 ) (31'

1I 133 drY 3 37 dry 3 36 drY 3 47 0.9 3
1 19 dry 2* K1  dry 2J.-3 21 dry Z1 31 dry 21

!11 drY 1 11 dry1 2 18 dry 2
0.15 St.-0, 71 r. 1 1 g R-.2.5 r.t 10. 6 g -08 r.. .5n 0 r
Wh. awn. 2704 F er 36 Ban. neul. Host. 287 I-
74- .55 3 70  0.7 2.-3 66 0.7 3 66 0.4 3

(3) (3-3)0I 48 0.7 3 ,44 0.9 3- 340 0.9 3-3* 42 0.85 3-3;0

31 0.95 21 27 dry 21 24 dry 21 z6 dry 21

1 A A y 1 16 i I 14 1 2 ....
08 e,-098 r. 0.4 t.-0.85 r. 0,4-.R.-3:2 r. 0.75 & 0.95 r.

I r. 160 Er as t , 7I _______2

63 0-7 3-3-t 63 0.45 3 72 0.45 3

II 38 dry 3140.09 31 47 0.85 31

123 dry 21 24 drY 4-3130 drY 3
11 dy 1 13 dry 2 112 -- ry 2

- 0.3 it.-1,05 r. *0.65 R.-1215 r.I 0.7 ,r,.-l.25 r.I
Gorkonkur I

IV 480.8 3-3j

1 dry Zi.
10.9 g.-1.6 r.
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Table 3 (Part 2) -
_i IThe wheat with le, dry leaves.

Nimr. mass. otb,y Xr. 53§ .. ,.-tard iihte
61 0.5 2 7 70 O.45 2*-3 73 0.15 2jy

39 0.8 3 45 0ry 3 148 0.5 3

24 dry 21 28 dry 2 131 dry 3i

11 - dy 2 Af dr -- 1 31 dr T~
O.7-g,-0.7? r. 0.5- i z-0 6 r, 13 n, e i,

Zek . 2r. 917 n aLwn. -2705 Wn. ,,nr . 2707

63 0.2 3 57 0.2 2170 Q-15 3 69 0.3 3 170 0.05 3

39 0.65 3 36 o.6 3 48 0?55 3 44 0,75 46 0.z 3-34
(31T2--' -)

24 dry 2J-3 22 drY 3 31 dry 128 drY 3 31 0.9 2- 1

15 dry 2 I A dry 2 1 17 SdrY 2 18 Arv 2
1. .-0.9 _1 1.2 A.-O.8 r, i113 g.-O.75 r. 0,95 -,,-0,95 r. 1.75 P--0,95 r.

70 0.1 3-A 60 0.2 2 55 0.2 2o3 170 0.3 2) -3
47 0.6 3 30.5 (3)
47 3.6 ' ; 34 0.8 3-31 j45 0.5 3-31

30 0.9 3 25 0.95 20 dry 3 28 0.95 3

17 , 4. dry 2 113 (Irv -- 1 d=, 2 !12 A .. -

Er. 173 .,astrd re4 lRed awnleng I_
71 0.3 3 69 01 3 75 0.2 21-3170 0.13 690.1 3

?T (; 51 0.5 31 (3) (3-3-) -
45 o.8 3 470.65 30 470.6 34 480 .35 3*

28 0.95 3 31 dry 3 34 0.9 3-3&L31 dry 3 33 0.9 3
.17 d r- 2-2) 1? dry 2 in drxr zi 12 __ 1- l o dry _

oobr, chovka , Kooperatorka JjA t-O. :TrInI f II - Ab- te2
66 0.2 3A4 57 0.05 3 '73 0.1 3 8 0.15 3-34- 68 0.05 3'

41 0.55 3 35 0.6 3t 148 0.55 314s'153 0.45 3- 47 0.3 3{
(34-4) (3I3r) i -(3-'-3 ,) i

25 dry 3- 22 0.95 3? 32 dry 3 37 0.95 3-A*31 0.9 3
15 11 '- 19 d0. -Z:-22 .'

1.25 g.-2.5 r. 1.4 g.-I.75 r. 11.35 g.-.55 r. 1.45 g.-1.95 r. 11.75 g.-l.6 r.

Footnote: The first vertical row in the boxes- height of attachment of the leaves;
second- withering of the leaves expressed in decimals of the surface aro a;

Cthird- the degree of Infection in marks (ball).
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Table 4

Stags Ni- 392 Koobr. Difference

Upper 2,-.3 marks 4 marks 14 times

2nd from above 2* ' ~ .i 14 times

3rd from above 11-2 * I 13 times

Table 5

Sta.ges Minim= ______ maximum
Abb 676_ h V1 For. 945 Nigr. 392 -uri, oo_1 270-7- 1-6 k znha,

Up0r 0.05 0.05 0.1 0.8..65 0.65

2nd from aboy* 0.3 0.3 0.35 d.6 d 0.6

3rd. from abov 0.9 '0.9 0.9 1 dry- 1azy dry
1.25 1.25 1.35 112.8 2.65 2.65 dry

0
Table 6

_rou, . s N of varietie t-Deee of dryness of the leaves
Green DrI GI. Uper 2nd fr above

1 1 6 j 17 0.54 o.e"
I5 8 39  0..I 0.77
III 3 75 0.27 0.62

6 0 00 0.15 0.54
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